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The Chrysler Fluid Drive’ 


By E. R. Maurer, Chief Engineer of the Chrysler Division, 


The Chrysler Corporation introduced the 
Fluid Drive on its 1939 line of Chrysler 
Custom Imperial cars. The Fluid Drive 
principle has been familiar to the engineer- 
ing profession, in a number of different ap- 
plications, for at least thirty years, but up 
to this time has been used on only the high- 
er priced European passenger cars. The 
Chrysler Fluid Drive, unlike its foreign 
predecessors, is made of steel stampings and 
forgings, welded together into a single com- 
pact unit. 

The principle of transfer of energy 
through the medium of oil in the Fluid 
Drive unit is similar to the principle involv- 
ed when one electric fan connected to a 
source of electrical current, causes the 
blades of a second fan to rotate, the second 
fan being placed so as to face the first fan, 
about 2 in. apart, and not being connected 
to the electrical current. Air carries energy 
from the first fan to the second fan, and 
causes its blades to rotate even though the 
two fans are not mechanically connected. 
In the actual unit the driving fan or im- 
peller is attached to the crankshaft, and 
consists of a forged steel hub and a stamp- 
ed steel housing with fins welded to the in- 
ner forward, or crankshaft, side of the hous- 
ing. The driven fan, or runner, is mounted 
facing the impeller and spaced ¥; in. from 
it. This runner is likewise a steel stamping 
to which are welded fins, the whole runner 
stamping assembly being welded to a forged 
steel hub, which is free to rotate in its anti- 
friction bearing mountings. There is no me- 
chanical connection, therefore, between these 
two elements, the drive through the unit 
being solely through the medium of a light, 
highly refined mineral oil with which the 


housing is filled to four-fifths of its capac- 
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ity. The remaining space is left for expan- 
sion of the fluid. A bellows-type seal be- 
tween the runner and the impeller housing 
retains the oil in the unit. 

In operation, the oil is given motion by 
the impeller and is thrown outward by cen- 
trifugal force onto the fins of the runner, 
imparting a turning force to the runner. 
The oil being confined, follows a circular 
path similar to a stripe on a barber pole 
which has been formed into a doughnut- 
shape. 

The flow of power through the Fluid 
Drive is smooth and vibrationless, and has 
made possible a sensational new experience 
in motoring which has occasioned much dis- 
cussion. 

Following is a list of frequently asked 
questions concerning the Fluid Drive, to- 
gether with their answers: 


Questions and Answers on Chrysler 


Fluid Drive 
1. Q. Doesn’t the slip in the Fluid Drive 


mean a generation of heat and 
cause the unit to become very hot? 
’ A. Under all ordinary driving condi- 
tions the oil in the Fluid Drive be- 
comes no hotter than the oil in the 
crankcase of the engine. The na- 
tural circulation of air over the unit 
keeps it from overheating. Of 
course, it is possible to overheat the 
unit by abuse, as by wide open 
throttie operation with the car in 
gear, the clutch engaged, and the 
car standing still. Even under such 
deliberate abuse, however, the slight 
film of oil on the parts in the vicin- 
ity of the Fluid Drive will give off 


smoke and odors to warn the oper- 


ator at a temperature considerably 
below that at which damage might 
possibly be done to the unit. Such 
an oil film is always present on the 
under parts of any car. The clutch 
in a standard car may be complete- 
ly ruined in a very short time by 
abuse, such as slipping it under 
heavy load and high speed. Even 
under comparable abuse, however, 
the Fluid Drive has a much greater 
factor of safety, and the operator 
has ample warning before any pos- 
sible damage might be done. 


2. Q. Since there is always a slip in the 
Fluid Drive isn’t there a marked 
increase in gasoline consumption 
over a standard car? 

A. No. Exhaustive comparative tests 
under all conceivable driving condi- 
tions have shown that the overall 
difference in economy between a 
standard car and a car equipped 
with a Fluid Drive is so slight as 
to be negligible. The difference is 
less than the variation in fuel con- 
sumption on the same car with dif- 
ferent drivers. When a car equipped 
with Fluid Drive is started in traf- 
fic, in high gear, there is no racing 
of the engine in each gear as the 
car gains headway, as in a standard 
car started through the gears. Also, 
in a standard car, every time a 
change of gears is made, and the 
accelerator pedal depressed, a shot 
of gasoline is sent to the engine by 
the accelerating pump. In a Fluid 
Drive car, this occurs only once, as 
opposed to three times in a stand- 

(Continued on page 3) 
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ard car. At normal speeds on a level 
road, the slip in the Fluid Drive is 
between 1% and 1%, which gives 
an efhciency of operation higher 
than that of many parts of the car 
ordinarily thought of as being 
100% efficient. Hence the slight 
penalty in economy at normal 
speeds, because of the 4% to 1% 
slip, is overcome by the increased 
economy of operation in traffic, 
when 80% to 90% of the driving is 
done in high gear. 


3. Q. With no mechanical connection be- 


A. 


tween the engine and the rear 
wheels, can you start the car by 
pushing? 

Yes. the Fluid Drive is just as 
efficient in either direction of drive; 
i. e., with the power supplied by the 
engine, or with the power coming 
from the rear wheels. It is merely 
necessary to lock up the overdrive 
unit and start the car by pushing at 
the same or slightly greater speed 
than the standard car. 


4. Q. How often do you have to change 


the oil in the Fluid Drive unit? 


A. After hundreds of thousands of 


t be Reprinted Without Special Permission. 


miles of operation of Fluid Drives 
in Chrysler Corporation Engineer- 
ing test cars it has never been 
found necessary to change the oil. 
A periodic inspection of the oil 
level is all that is necessary, to 
check on the very slight seepage 


10. Q. 


11. Q. 
A. 


. No. 


which might exist, and ordinarily 
the unit will require considerably 
less than 4 pt. after a year of hard 
service. 


. How much oil does the Fluid Drive 


hold? 


. The capacity is 2% gal. 
. What happens if the Fluid Drive is 


filled more than the 80% with 
which it is filled at the factory? 


. It is impossible to fill the unit more 


than 80% full because there are no 
holes in the Fluid Drive housing 
through which it can be filled to 
more than 80%. 


- Doesn’t the oil sludge, and form 


varnish when the unit gets warm? 
It takes the combined effects 
of heat and oxygen to cause a 
breakdown of an oil, and since the 
Fluid Drive unit is completely seal- 
ed, no air or oxygen can get to the 
oil. The slight amount of air in the 
unit when originally filled does not 
contain sufficient oxygen to cause 
deterioration of the oil. 


. Why don’t you fill the Fluid Drive 


unit full of oil? 


. Because it is necessary to allow for 


the expansion of the oil when it 
gets warm. 


. Will the Fluid Drive work when 


the temperature goes way down be- 
low zero? 


. The Fluid Drive will function satis- 


factorily at all anticipated extremes 
of temperature. 

If it is possible to do most of the 
driving in high gear, why is a trans- 
mission provided, and why is there 
a clutch? 


. A transmission is provided for re- 


verse, to obtain maximum accelera- 
tion by going through the gears 
when starting, for steep grades and 
getting out of chuck holes, and to 
provide a cruising gear for normal 
road speeds. Flashing performance 
to pass is provided by the step-down 
feature of the transmission. The 
clutch is necessary to disengage the 
engine from the rear wheels when 
changing gears. 

How much oil flows in the Fluid 
Drive unit? 

Oil circulation is greatest with the 
car standing still, in gear with the 
clutch engaged, and with the throt- 
tle wide open. Under these condi- 
tions the engine speed is approxi- 
mately 850 r.p.m. and there are ap- 
proximately 9 tons of oil flowing 
through the Fluid Drive unit every 
minute. The oil velocity under 
these conditions is approximately 21 
ft. per second, or 14.3 m.p.h. The 
faster the car goes, the slower the 


12. Q. 


13. Q. 


15. Q. 


16. Q. 


. In principle, yes. 


oil in the Fluid Drive unit flows. 
In a car equipped with Fluid Drive, 
can the engine be used to brake the 
car, or is there a free-wheeling ef- 
fect? 


. As the Fluid Drive unit is equally 


efficient on drive and coast, the en- 
gine may be used to retard the for- 
ward motion of the car just as in a 
standard car equipped with a trans- 
mission overdrive. 

Is there anything new to learn in 
driving a car equipped with Fluid 
Drive? 


. No. The car may be driven exactly 


as any standard car. However, 
much less gear shifting and clutch 
pedal operation is required in a car 


equipped with Fluid Drive. 


. How does the Fluid Drive operate 


when the car is in reverse gear? 


. There is no difference in operation 


of the Fluid Drive in forward or 
reverse gear. The Fluid Drive al- 
ways turns forward, and the reverse 
drive is obtained in the transmission 
behind the Fluid Drive. 

What happens if the level of the 
fluid in the Fluid Drive should be- 


come low? 


. While such an occurrence should be 


extremely rare, nothing of a serious 
nature will happen. The efficiency 
of the unit would be temporarily 
impaired, and this would be eviden- 
ced by excessive engine speeds. 
You use straight fins in the Fluid 
Drive unit. Why couldn’t you ob- 
tain more efficient operation by us- 
ing curved fins? 


. For constant speed operation, a unit 


might be designed which would 
have an efficiency of perhaps '% 
greater by the use of curved fins, 
but the efficiency at all other speeds 
would be less than if straight fins 
were used. Since the Fluid Drive 
unit must have a maximum efficien- 
cy at all speeds from 400 to 4000 
r.p.m., the most efficient construc- 
tion is to use exactly straight, radial 
fins. 


. Isn’t the Fluid Drive similar to the 


Fluid Flywheel as used on certain 
foreign cars for a number of years? 
In construction, 
no. The major structural parts of 
the Fluid Drive are constructed en- 
tirely of strong stamped and forg- 
ed steel pieces welded together in 
one inseparable unit. It is much 
stronger than the Fluid Flywheel as 
used on foreign cars, which is made 
of aluminum castings, always sub- 
ject to porosity and cracks which 
might cause leaks. Also, these alu- 
(Continued on page 4) 
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18. Q. 
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minum castings are not as strong as 
steel and, due to the necessarily 
thick sections to obtain strength, 
the Fluid Flywheel is not so effici- 
ent as the Fluid Drive used on 
Chrysler cars. 


Isn’t the Fluid Drive similar to the 
drive used on certain trucks and on 


buses in New York City? 


. No. The only similarity between 


the two is that each uses oil as a 
driving medium. In the units used 
in trucks and buses, there is more 
torque or driving force at the out- 
put shaft than at the input shaft, 
and this multiplication of torque in- 
volves a considerable loss, which 
makes the maximum efficiency ap- 
proximately 85%, and makes neces- 
sary the addition of a device to lock 
the input and output members of 
the unit at ordinary driving speeds, 
thus sacrificing the cushioning qual- 
ities of a drive through oil. In the 
Fluid Drive there is no multiplica- 
tion of torque through the unit, 


than the performance of a similar 
car without Fluid Drive? 


A. Because the Fluid Drive allows the 


engine to operate at speeds nearer 
its torque (driving force) peak for 
a greater speed range than the en- 
gine in a car not equipped with 
Fluid Drive. This advantage applies 
as well in all gears, first, second, di- 
rect, or overdrive. 


22. Q. Why is the operation of a car 


equipped with Fluid Drive so su- 
perior to that of a car not equipped 
with Fluid Drive under slippery 
driving conditions? Why is it possi- 
ble to start without skidding or 
spinning the rear wheels? 


A. Under slippery driving conditions, 


such as snow, ice, mud, sand, loose 
gravel, etc., the friction or traction 
between the treads of the tires and 
the road surface is very much de- 
creased. This means that the engine 
in the car is capable of applying 
much more driving force to the rear 
wheels than that necessary to cause 


in high gear, engaging the clutc . 
and then gradually pushing do. , 
on the accelerator pedal. As the er. 
gine speed increases, the Fluid 
Drive will apply more and mo:- 
driving force to the rear wheels unt. 
a point is reached where the car 
will move away smoothly withou: 
any spinning or skidding of the rear 
wheels. No skill is required to start 
a cat in this manner and even the 
most inexperienced driver may 
make smooth starts on slippery road 
surfaces without spinning or skid- 
ding the rear wheels. 


When slowing down or accelerat- 
ing under slippery driving condi- 
tions, also, the Fluid Drive elimi- 
nates the’ shocks to the rear wheels 
which have a tendency to make the 
car go into a skid, and hence the 
Fluid Drive at all car speeds makes 
the tendency to skid or spin the 
rear wheels much less. 


Servicing the Fluid Drive 


Because of the necessity of special service 


tools and a detailed knowledge of the as- 
sembly, any service operations performed on 
the Fluid Drive unit should be performed 
at an approved Chrysler Service Station. 


the rear wheels to skid or spin. It is 
a well established engineering fact 
that the traction between a tire and 
a road surface is at a maximum 
when just slightly less turning force 
is applied to the rear wheels than 
that force necessary to cause the 
wheels to spin. As soon as the rear 
wheels spin, the traction immediate- 
ly drops considerably below the 
traction present just before the 
wheels went into’a spin. 


and there is exactly as much torque 
on the output shaft as there is on 
the input shaft. The maximum efh- 
ciency of the Fluid Drive unit is 
about 99'4,%, and this is approach- 
ed at normal car speeds, making 
unnecessary any device to lock the 
input and output shafts together. 
Thus, the cushioning qualities of a 
drive through oil are obtained 
throughout the driving range in a 
car equipped with the Fluid Drive. 


The operation of the Fluid Drive is fully 
automatic and under normal conditions re- 
quires no attention other than an inspection 
of the oil level at the end of the first 500 
miles and each 2,500 miles thereafter. 


In conclusion, the Fluid Drive represents 
a practical solution to the problem of pro- 
viding a car in which clutch pedal operation 


Hence, in order to obtain the has been reduced to a minimum, and in 


19. Q. 


20. Q. 


A. In order to avoid any harmonic vi- ; 
bration which might be set up due clutch into engagement Mayr CHICAGO 
to the periodic indexing of an equal stalling the tid 
tn cack rear wheels to spin. With a Fluid 
f Drive, however, the maximum trac- OCTOBER 2- 3 
21. Q. Why is the performance of a car tion at the rear wheels may be ob- 


Won’t the fins be bent by the oil 
when it is moving at high velocity 
and with great force? 


. No. Since there are 22 fins on the 


driving member and 24 fins on the 
driven member, the load is equally 
divided between them, and the max- 
imum load on any one fin is ap- 
proximately 29 lb. 


Why do you use 22 fins on the 
driving member and 24 fins on the 
driven member? 


equipped with Fluid Drive greater 


maximum traction at the rear 
wheels for starting, it is necessary 
to apply a force to the rear wheels 
considerably less than the force 
which would be applied in a stand- 
ard car with the transmission in first 
or second gears with the accelerator 
pedal partly depressed. Thus, in a 
standard car under slippery road 
conditions it would be desirable 
to start in high gear. To do this, 
however, would require a very skill- 
ful manipulation of the clutch 
pedal in order to “feather” the 


tained by placing the transmission 


which up to 95% of driving under ordinary 
conditions may be done in high gear. 


Don’t forget the 
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